Regulation of prolyl endopeptidase activity by the intracellular redox state.
The activity of prolyl endopeptidase was markedly decreased during incubation of intact murine erythroleukemia cells at 45 degrees C, but not during incubation of sonicated cells or during incubation at 42 degrees C. The thermal inactivation of prolyl endopeptidase in situ required neither the synthesis of proteins and polynucleotides nor the synergistic activation of inhibitors. Moreover, inhibition of lysosomal proteinases and calpains or depletion of ATP did not affect the thermal inactivation of prolyl endopeptidase. This specific inactivation of prolyl endopeptidase was also observed following the addition to the culture medium of menadione or diamide, compounds known to increase intracellular oxidized glutathione levels. The activity of prolyl endopeptidase in the cell lysate was also dose-dependently decreased by the addition of glutathione disulfide and the decrease of the activity was prevented by coexistence of reduced glutathione. Furthermore, the level of intracellular oxidized glutathione was increased during incubation at 45 degrees C for 15 min, but not at 42 degrees C for 30 min. These results strongly suggest that the activity of prolyl endopeptidase is regulated by changes in the intracellular redox potential.